CS-514, a competitive inhibitor of 3-hydroxy-3-methylglutaryl coenzyme A reductase: tissue-selective inhibition of sterol synthesis and hypolipidemic effect on various animal species.
CS-514 is a tissue-selective inhibitor of 3-hydroxy-3-methylglutaryl coenzyme A reductase, a key enzyme in cholesterol synthesis. For the microsomal enzyme from rat liver, the mode of inhibition is competitive with respect to hydroxymethylglutaryl-CoA, and the Ki value is 2.3 X 10(-9) M. CS-514 also strongly inhibited the sterol synthesis from [14C]acetate in cell-free enzyme systems from rat liver and in freshly isolated rat hepatocytes; the concentrations required for 50% inhibition were 0.8 ng/ml and 2.2 ng/ml, respectively. On the other hand, the inhibition by CS-514 was much less in the cells from nonhepatic tissues such as freshly isolated rat spleen cells, and cultured mouse L cells and human skin fibroblasts. In addition, the cellular uptake of 14C-labeled CS-514 by isolated rat spleen cells or mouse L cells was less than one-tenth of that by isolated hepatocytes. These differences between hepatic and nonhepatic cells were further confirmed by the fact that CS-514 orally administered to rats inhibited sterol synthesis selectively in liver and intestine, the major sites of cholesterogenesis. CS-514 markedly reduced serum cholesterol levels in dogs, monkeys and rabbits, including Watanabe heritable hyperlipidemic (WHHL) rabbits, an animal model for familial hypercholesterolemia in man, but did not reduce those in rats and mice. In the former case, preferential lowering of atherogenic lipoproteins was observed in all of the animals tested. The biliary neutral sterols significantly decreased, whereas the amount of biliary bile acids was not affected by administration of the drug to dogs.